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Introduction
The PASSAGES Project
Protection & Advanced Surveillance System for the Arctic: 
Green, Efficient, Secure
Purpose: 
Improve monitoring and risk analysis of vessel traffic in the Canadian Arctic
Airbus Defence & Space, Fraunhofer FKIE, exactEarth Ltd., Dalhousie University
• Observations:
◦ The regulations can be fragmented and confusing
◦ The jurisdictions and authorities are not always clear
◦ There is not an overview of the regulations and stakeholders
• Goal: Create a database of the stakeholders and legal aspects
passages.ie.dal.ca
The Databases
STAKEHOLDERS LEGAL ASPECTS
STAKEHOLDER TEXT YEAR DESCRIPTION
Arctic Council 
Agreement on Cooperation on Aeronautical and Maritime Search and Rescue in the Arctic 2011 The Agreement on Cooperation on Aeronautical and Maritime SAR in the Arctic aims to strengthen aeronautical and maritime search and rescue cooperation and coordination in the Arctic.
Agreement on Cooperation on Marine Oil Pollution Preparedness and Response in the Arctic 2013 The Agreement on Cooperation on Marine Oil Pollution Preparedness and Response in the Arctic is to strengthen cooperation, coordination, and mutual assistance among the Parties on oil pollution preparedness and response in the Arctic in order to protect the marine environment from pollution by oil.
DFO
Oceans Act 1996 The Oceans Act provides a framework for modern ocean management in Canada and calls for the development of a national ocean management strategy.
Ice Navigation in Canadian Waters 1999 Ice Navigation in Canadian Waters is intended to assist ships operating in ice in all Canadian waters, and to provide Masters and watchkeeping crew of vessels transiting Canadian ice-covered waters with the necessary understanding of the regulations, shipping support services, hazards, and navigation techniques in ice.
Marine Environmental Handbook 1999 The Marine Environmental Handbook describes the adverse environmental effects that could arise from shipping activities though the Northwest Passages on the traditional use patterns on the ice surface (hunting and transportation) or on birds, animal, or fish populations, and suggests mitigating measures for ship operations, on-ice vehicles, and aircraft.
EC
Canada Wildlife Act 1985 The Canada Wildlife Act allows for the creation, management, and protection of wildlife areas for wildlife research activities or for the conservation or interpretation of wildlife.
Migratory Birds Convention Act 1994 The Migratory Birds Convention Act provides for the protection of migratory birds, their eggs, and their nests. The Act was originally passed in 1917 as a means of implementing the Migratory Birds Convention, a treaty signed with the US in 1916.
Canadian Environmental Protection Act (CEPA) 1999 CEPA provides regulations to prevent pollution and protect the environment and human life and health from the risks associated with toxic substances.
Species At Risk Act (SARA) 2002 SARA aims to prevent wildlife species in Canada from disappearing; to provide for the recovery of wildlife species that are extirpated, endangered, or threatened as a result of human activity; and to manage species of special concern to prevent them from becoming endangered or threatened.
GN Emergency Measures Act 2007 The Emergency Measures Act provides a framework for emergency management in Nunavut.
GY Civil Emergency Measures Act 2002 The Civil Emergency Measures Act provides a framework for emergency management in the Yukon.
ILO Maritime Labour Convention (MLC) 2006 The MLC establishes minimum working and living standards for all seafarers on the ships of member States.
IMO
Geneva Conventions on the Law of the Sea 1958
The Geneva Conventions include (1) the Convention on the Territorial Sea and the Contiguous Zone; (2) the Convention on the High Seas; (3) the Convention on Fishing and Conservation of the Living Resources of the High Seas; (4) the Convention on the Cont inental Shelf; and (5) the Optional Protocol of Signature concerning the Compulsory Settlement of Disputes. These were incorporated 
into the UNCLOS, and are now only relevant for those States signatory to the Geneva Conventions and not to UNCLOS (e.g., the United States).
International Maritime Dangerous Goods Code (IMDG) 1956 The IMDG Code was developed as a uniform international code for the transport of dangerous goods by sea, covering matters such as packing and container traffic and stowage.
Convention on Load Lines 1966 The Convention on Load Lines sets out limitations on the draught to which a ship may be loaded for safety and stability purposes.
Hague-Visby Rules 1968 The Hague-Visby Rules are a set of international rules governing the international carriage of goods by sea.
Convention on the International Regulations for preventing Collisions at Sea (COLREGs) 1972 The COLREGs provide navigational rules to prevent collisions between two or more vessels at sea.
International Convention for Safe Containers (CSC) 1972 The CSC provides test procedures and related strength requirements and uniform international safety regulations, equally applicable to all modes of surface transport.
International Convention for the Prevention of Pollution from Ships (MARPOL) 1973/78 MARPOL is the main international convention covering prevention of pollution of the marine environment by ships from operational or accidental causes. The Convention was adopted in 1973, but had not yet entered into force when the 1978 Protocol was adopt ed. As a result, the two entered into force together, hence the year 1973/78
International Convention for the Safety of Life at Sea (SOLAS) 1974 SOLAS is the main international convention covering the safety of merchant ships.
International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW) 1978 STCW sets qualification standards for masters, officers, and watch personnel on seagoing merchant ships.
International Convention on Maritime Search and Rescue (SAR) 1979 SAR provides an international system covering search and rescue operations.
International Convention on Oil Pollution Preparedness, Response and Co-operation (OPRC) 1990 OPRC provides a global framework for international cooperation in combating major incidents of threats of marine pollution from ships.
International Convention on Civil Liability for Oil Pollution Damage (CLC) 1992 CLC ensures that adequate compensation is available to persons who suffer from oil pollution damage from maritime casualties involving oil-carrying ships, and places the liability for such damage on the owner of the polluting or discharging ship.
IMO
International Convention on the Establishment of an International Fund for Compensation for Oil Pollution Damage (FUND) 1992 FUND provides compensation for pollution damage to the extent that the protection afforded by the CLC is inadequate; it gives relief to shipowners in respect of the additional financial burden imposed on them by the CLC; and it gives effect to the relat ed purposes set out in the Convention.
Convention on Limitation of Liability for Maritime Claims (LLMC) 1996 The LLMC provides for a system of limiting liability.
Guidelines for Ships Operating in Arctic Ice-covered Waters 2002 Voluntary guidelines addressing issues related to safety of navigation and protection of the Arctic marine environment.
International Convention for the Control and Management of Ships' Ballast Water and Sediments (BWM) 2004 The BWM aims to prevent the spread of harmful aquatic organisms from one region to another by establishing standards and procedures for the management and control of ships’ ballast water and sediments. It has not yet come into force.
Guide for Cold Water Survival 2006 The Guide for Cold Water Survival provides seafarers with information that will help an individual if they fall into or purposely enter cold water, or have to use survival craft in cold conditions. It also provides information for seafarers who are trai ned as first-aid providers on how to treat those rescued from cold conditions.
Guidelines on Voyage Planning for Passenger Ships Operating in Remote Areas 2007 The Guidelines on Voyage Planning for Passenger Ships Operating in Remote Areas supplements the IMO’s Guidelines for Voyage Planning with additional guidance for those passenger ships operating in remote areas.
International Code on Intact Stability 2008 The International Code on Intact Stability presents mandatory and recommendatory stability criteria and other measures for ensuring the safe operation of ships, and to minimize the risk to such ships, to the personnel on board, and to the environment.
Guidelines for Ships Operating in Polar Waters (Polar Guidelines) 2009 The Polar Guidelines aim to promote safety of navigation to prevent pollution from ship operations in polar waters.
International Code for Ships Operating in Polar Waters (Polar Code) 2015 The Polar Code aims to protect ships and the people aboard them in the harsh environment of the waters around the two poles, and to protect the environment from those ships and people. It is expected to enter into force through amendments to SOLAS and MA RPOL 1 January 2017.
IACS International Association of Classification Societies Unified Requirements for Polar Ships 2011 The Unified Requirements outline the structural and machinery requirements of the different Polar Class Ships.
PC Canada National Marine Conservation Areas (NMCA) Act 2002 The Canada NMCA Act allows for the creation and management of National Marine Conservation Areas for the purpose of protecting the marine environment.
TC
Arctic Waters Pollution Prevention Act (AWPPA) 1970 The AWPPA aims to prevent pollution in Canada’s Arctic waters.
Arctic Shipping Pollution Prevention Regulations (ASPPR) 1978 The ASPPR governs navigation by all vessels more than 100 gross tons in coastal waters within Canada’s jurisdiction north of 60.
TC
Shipping Safety Control Zones Order 1978 The Shipping Safety Control Zones Order divides Canadian waters north of 60˚ into 16 zones to facilitate the management of vessel activities in the region.
Steering Appliances and Equipment Regulations 1983 Also pursuant to the CSA 2001, the Steering Appliances and Equipment Regulations addresses the requirements for steering appliances and equipment.
Arctic Waters Pollution Prevention Regulations (AWPPR) 1985 The AWPPR regulates the deposits of waste in Arctic waters or in any location on the mainland or islands of the Canadian Arct ic, and applies the liability for such deposits.
Charts and Nautical Publications Regulations 1995 Also pursuant to the CSA 2001, the Charts and Nautical Publications Regulations dictate the charts and publications that must be carried on board.
Ship Station (Radio) Regulations 1999 Also pursuant to the CSA 2001, the Ship Station (Radio) Regulations addresses the requirements for radio equipment and navigation.
Navigation Safety Regulations 2005 Also pursuant to the CSA 2001, the Navigation Safety Regulations addresses aspects of navigational safety, including equipment, quality control, and maintenance of equipment.
Marine Transportation Security Act (MTSA) 1994 The MTSA provides the legal framework for the security of Canada’s marine transportation system.
Marine Transportation Security Regulations (MTSR) 2004 The MTSR provides a framework to detect security threats and take measures to prevent security incidents that could affect marine vessels and their facilities.
Arctic Waters Oil Transfer Guidelines 1997 The Arctic Waters Oil Transfer Guidelines are intended to provide all supervisors of oil transfer operations in Canadian waters north of 60˚ and their crews with a better understanding of the problems and pitfalls of transfer activities in isolated area s and cold weather conditions; and to provide them with practical reminders and checklists to help maintain safe and clean operations.
Guidelines for the Operation of Tankers and Barges in Canada 1997
The Guidelines for the Operation of Tankers and Barges in Canada provide an increase standard of protection against oil spills in all tanker vessels operating in Canada, in anticipation of the requirements of the MARPOL Convention, Annex 1, Reg. 13(F) and 13(G), and the US Oil Pollution Act of 1990. They also set an additional level of protection for the environment against oil spills as an 
interim measure until comparable double-hulling requirements come into force in the Arctic.
Canada Shipping Act, 2001 (CSA) 2001 The CSA 2001 is the principal legislation in Canada governing safety of marine transportation and recreational boating, as well as protection of the marine environment.
Steering Appliances and Equipment 1983 Also pursuant to the AWPPA, the Steering Appliances and Equipment Regulations addresses the requirements for steering appliances and equipment.
Charts and Nautical Publications Regulations 1995 Also pursuant to the AWPPA, the Charts and Nautical Publications Regulations dictate the charts and publications that must be carried on board.
Ship Station (Radio) Regulations 1999 Also pursuant to the AWPPA, the Ship Station (Radio) Regulations addresses the requirements for radio equipment and navigation.
Navigation Safety Regulations 2005 Also pursuant to the AWPPA, the Navigation Safety Regulations addresses aspects of navigational safety, including equipment, quality control, and maintenance of equipment.
TC
Ballast Water Control and Management Regulations 2006 The Ballast Water Control and Management Regulations address the problem of aquatic species that may be carried in ships’ bal last water.
Marine Liability Act (MLA) 2001 The MLA sets out the relevant limitation of liability for personal injury maritime claims.
Guidelines for the Operation of Passenger Vessels in Canadian Arctic Waters 2005
The Guidelines for the Operation of Passenger Vessels in Canadian Arctic Waters aims to assist cruise operators and their agents in the planning of Arctic cruises and in making contact with all relevant Canadian government authorities well in advance to ensure that all the required publications are on board the ships and have been studied prior to entering Canadian Arctic waters and that 
the operation complies with all applicable regulations.
UN United Nations Convention on the Law of the Sea (UNCLOS) 1982 UNCLOS is a comprehensive legal text that establishes jurisdiction and governance parameters for the oceans and many of its resources.
Stakeholder Group Stakeholders Included in Group
SCALE INTERESTS
International National Local
Climate & 
Environment
Economics
Safety, Security & 
Defence
Health & Social Inuit-Specific Aspects
Aboriginal Affairs and Northern Development Canada (AANDC) Canadian Polar Commission X X X X X
Adventure tourists X X X X
Arctic Council
Arctic Contaminants Action Program (ACAP)
X X X X X X
Arctic Monitoring & Assessment Programme (AMAP)
Conservation of Arctic Flora and Fauna (CAFF)
Economic Council
Emergency Prevention, Preparedness and Response (EPPR)
Protection of the Arctic Marine Environment (PAME)
Sustainable Development Working Group (SDWG)
Banks/Insurance market
Underwriters
X X X X XLawyers
P&I Clubs
Canadian Northern Economic Development Agency (CanNor) X X X X X
Classification societies
American Bureau of Shipping
X X X X X X
Bureau Veritas
ClassNK
DNV GL
Korean Register
Lloyd's Register
RINA Services, SpA
Cruise industry
Association of Arctic Expedition Cruise Operators (AECO)
X X X X X X
Ship owners, operators and crew
Domestic shipping industry
Ship owners, operators and crew
X X X X
Cargo owners
Chartering companies
Shipbuilders
Environment Canada (EC) Canadian Ice Service (CIS) X X X X X X
Fisheries & Oceans Canada (DFO)
Canadian Coast Guard (CCG)
X X X X X X XMaritime Communication and Transportation Service (MCTS)
Canadian Hydrographic Service (CHS)
Foreign Affairs, Trade and Development (FATD) X X X X X X
Ice Navigators X X X X X
International Maritime Organization (IMO)
Maritime Environment Protection Committee (MEPC)
X X X
Maritime Safety Committee (MSC)
International shipping industry
Ship owners, operators and crew
X X X X X
Cargo owners
Shipbuilders
Classification societies
Inuit commercial fisheries X X X X X X
Inuit population Communities X X X X X X
Mining industry X X X X X X X
National Defence (DND)
Canadian Rangers
X X X X X
Defence Research and Development Canada (DRDC)
Joint Rescue Coordination Centre (JRCC)
Joint Task Force North (JTFN)
National Search and Rescue Secretariat (NSRS)
Natural Resources Canada (NRCan) Geological Survey of Canada X X X
Non-governmental organizations (NGOs)
Greenpeace
X X X X X X X X
Inuit Circumpolar Council (ICC)
Inuit Tapiriit Kanatami (ITK)
Oceans North
World Wildlife Fund (WWF)
Non-Inuit commercial fisheries X X X X X X
Non-Inuit population X X X X X
Oil & Gas industry X X X X X X
Parks Canada Agency X X X X X X
Public Safety Canada (PSC)
Canadian Border Service Agency (CBSA)
X X X XCanadian Security Intelligence Service (CSIS)
Royal Canadian Mounted Police (RCMP)
Research community
Centres of Excellence
X X X X X X X XNational Research Council of Canada
Research Institutes
Territorial Governments
Northwest Territories
X X X X X XNunavut
Yukon
Transport Canada (TC)
Canadian Marine Advisory Council
X X X X
National Aerial Surveillance Program
Marine Safety
Marine Security
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Convention on Limitation of Liability for Maritime Claims (LLMC) 1996 The LLMC provides for a system of limiting liability.
Guidelines for Ships Operating in Arctic Ice-covered Waters 2002 Voluntary guidelines addressing issues related to safety of navigation and protection of the Arctic marine environment.
International Convention for the Control and Management of Ships' Ballast Water and Sediments (BWM) 2004 The BWM aims to prevent the spread of harmful aquatic organisms from one region to another by establishing standards and procedures for the management and control of ships’ ballast water and sediments. It has not yet come into force.
Guide for Cold Water Survival 2006 The Guide for Cold Water Survival provides seafarers with information that will help an individual if they fall into or purposely enter cold water, or have to use survival craft in cold conditions. It also provides information for seafarers who are trai ned as first-aid providers on how to treat those rescued from cold conditions.
Guidelines on Voyage Planning for Passenger Ships Operating in Remote Areas 2007 The Guidelines on Voyage Planning for Passenger Ships Operating in Remote Areas supplements the IMO’s Guidelines for Voyage Planning with additional guidance for those passenger ships operating in remote areas.
International Code on Intact Stability 2008 The International Code on Intact Stability presents mandatory and recommendatory stability criteria and other measures for ensuring the safe operation of ships, and to minimize the risk to such ships, to the personnel on board, and to the environment.
Guidelines for Ships Operating in Polar Waters (Polar Guidelines) 2009 The Polar Guidelines aim to promote safety of navigation to prevent pollution from ship operations in polar waters.
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PC Canada National Marine Conservation Areas (NMCA) Act 2002 The Canada NMCA Act allows for the creation and management of National Marine Conservation Areas for the purpose of protecting the marine environment.
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• Observations: 
◦ Communication between and knowledge of other stakeholders is not ideal
◦ No single open-access pool of information on the stakeholders, interactions, 
and legal aspects
• Goal: Produce an open-access visualization tool that is interactive and 
user-friendly
• Methods:
◦ Advance the stakeholder database
◦ Develop a visualization tool
passages.ie.dal.ca/Stakeholders_analysis.html
passages.ie.dal.ca/Stakeholders_analysis.html
IntroductionThe Visualization Tool 
for Navigating Domestic 
Shipping in the 
Canadian Arctic
Applications
• Industry: 
◦ Facilitate in-house training
◦ Best practices within the industry
• Public: 
◦ Knowledge mobilization
• Research applications:
◦ Framework for working with other industries (e.g., cruise)
◦ Comparisons / best practices shared between industries
◦ Opportunity for collaboration and crowd-sourcing
• Governance:
◦ Create and strengthen interactions
leah.beveridge@dal.ca
melanie.fournier@dal.ca
ronald.pelot@dal.ca
Photograph taken by Leah Beveridge
Iqaluit NU, 15 May 2015
Fednav, NEAS, and Desgagnés for their ongoing participation. 
The Natural Sciences & Engineering Research Council of Canada, exactEarth Ltd., 
and Airbus Defence & Space for funding this research.
Thank you
Links
PASSAGES website:
http://passages.ie.dal.ca
Legal aspects visualization tool:
https://jsfiddle.net/xhxe97vh/51/embedded/result/
Stakeholder visualization tool:
http://passages.ie.dal.ca/Stakeholders_Wheel.html
Specialized visualization tool:
http://passages.ie.dal.ca/Stakeholders_analysis.html
Stakeholder database:
http://passages.ie.dal.ca/Appendix/Appendix_1.pdf
